This paper estimates the impact of gifted and talented program participation on academic achievement and peer composition for a sample of 8 th grade students. Gifted education provides children that have been identified as having high ability in some intellectual respect with a supplemental curriculum to their traditional school course work. Participation in gifted programs is not random, so OLS estimates are biased by the presence of unobserved heterogeneity which is correlated with participation status as well as outcomes. To obtain causal estimates, I use an instrumental variables approach where the instrument is a self-constructed measure of how well each child fulfills the criteria his/her school uses to admit students into the gifted program, relative to the child's peers. The IV estimates indicate that, in the short run, participation is associated with a significant increase in math standardized test score performance. In the long run, participation is found to increase the probability a child takes Advanced Placement classes. There is no evidence that participation influences the composition of a child's peer group.
Introduction
Gifted and talented education is a form of ability grouping that is commonly practiced in elementary and middle schools around the U.S.; as of 2000 there were over 3 million gifted students in public schools (Snyder, 2001) . Like other forms of ability grouping, gifted programs are designed to improve the outcomes of participants by giving educators the opportunity to tailor the standard curriculum to better fit the needs of students of different ability levels.
What distinguishes gifted programs from other types of ability grouping however, is that these programs serve only the highest ability students. 1 To date, much of the education and economic research has focused on the impact of ability grouping when all students are grouped (typically, high, middle and low ability groups), with particular emphasis placed on the outcomes of low ability students. The findings of these studies have been mixed: Betts and Shkolnik (2000) find little impact of tracking on math test score growth, while Figlio and Page (2002) find some positive improvement in test performance for low ability students. Argys et al. (1996) conclude that de-tracking schools would have a positive effect on low achieving students, whereas Figlio and Page (2002) and Epple (2002) find schools which track actually draw resources (high income students) to the school, and that this can positively impact low achieving students. 2 This paper is a departure from previous research because it analyzes the impact that a particular form of grouping-gifted and talented programs-can have on the academic and peer group outcomes of the high ability students they serve. In particular, I look at 8 th grade participation using data on gifted programs from the National Educational Longitudinal Survey (NELS).
Participation in a gifted program is not random, so standard OLS estimates will likely be biased by unobserved characteristics of students which are correlated with participation status as well as outcomes. Presumably, higher ability students will be selected for partic- 1 The presence of a gifted and talented program in a school does not necessarily imply anything about whether or how other students in the school are grouped or tracked. 2 Figlio and Page (2002) also examine the impact that gifted and talented programs (and remedial programs) have on school choice, and find that the presence of these programs also draws high income students to the school. ipation, and this will lead to OLS estimates which are upward biased. Alternatively, the OLS estimates can be downward biased if lower ability students are chosen for participation. This is consistent with Walsh's (2008) finding that the highest achieving non-gifted students significantly outperform the lowest achieving gifted students. To obtain unbiased estimates, I use an IV approach. The instrument is a set of three-way interactions which reflect each child's performance, relative to his/her peers, along the criteria his school uses for gifted program admission. For instance, some schools in the NELS use race or ethnicity to admit high achieving children from under-represented groups. The instrument is the interaction of (i) an indicator for whether the child's school uses race for gifted admission (=0 no, =1 yes), (ii) an indicator for the child's minority status (=0 not a minority, =1 minority), and (iii) the percentage of minority students in the child's class. In this way, the instrument conveys whether a child fulfills the criteria he is evaluated on, and this is relative to how well his competitors (classmates) fulfill the criteria. Intuitively, this interaction predicts participation since a minority child at a school that uses race for gifted admission is more likely to get into the program when he has fewer other minority classmates to compete with. I use this triple interaction of variables instead of the levels or double interactions of (i), (ii), and (iii) because a reasonable case can be made that the triple interaction is independent of outcomes, while the level or double interactions are not. For instance, it is possible that a school which uses race for gifted admission also treats children differentially by race in other regards, and this directly impacts outcomes. Even using the interaction of say,(i) and (ii) is questionable, since a high ability minority child (or parent of) may systematically select a school where race is used in order to improve the chances of admission. To ensure that identification only stems from the triple interaction, I include the level and double interactions of (i-iii) as controls in all regressions. Furthermore, I provide a number of pieces of evidence that suggest students do not choose a school on the basis of the triple interaction, and that the instrument only impacts student outcomes through gifted participation.
The NELS data collects information on children in their 8 th , 10 th , and 12 th grade years, and this enables me to estimate the impact of participation on a number of outcomes including test score achievement, future course decisions, and peer group composition. For almost all academic and peer outcomes the OLS estimates suggest a positive impact of participation. When participation is instrumented, a significant and large effect is found on 8 th grade math test scores, but this subsides in subsequent years. Moreover, participation is found to increase the probability of enrollment in an Advanced Placement class by 12 th grade. For other measures of academic achievement, the estimates are insignificant, but the point estimates are non-zero.
The remainder of the paper is organized as follows: Section 2 provides an overview of gifted and talented education and research. In Section 3 I describe the data, and in Section 4 I outline the estimation strategy, and discuss the validity of the instrument. In Section 5 I display and discuss the results, and Section 6 concludes.
Gifted & Talented Education: History & Research
Gifted and talented programs in the U.S. date back to the mid 1800's when the first classes for high ability children were integrated into Missouri public schools. By the first half of the twentieth century gifted programs had spread into schools throughout the U.S. In 1958, the National Defense Education Act (NDEA) was established to improve math, science, and foreign language competency among elementary and secondary students, and this is viewed as the first formal federal support of gifted education (Gallagher and Weiss, 1979) . In 1988, the Jacob Javits Gifted and Talented Students Education Act was established, which provides schools with strategies to educate gifted children and conducts research under the National Research Center on the Gifted and Talented. In 2002, the Javits Act was re-sanctioned under the No Child Left Behind Act, and expanded to offer statewide grants for gifted education (ESEA, 1965; NCLB, 2001) . 3 Furthermore, in 2001 the federal definition of a gifted child was modified to its current definition: 4 "Students, children, or youth who give evidence of high achievement capability in areas such as intellectual, creative, artistic, or leadership capacity, or in specific academic fields, and who need services and activities not ordinarily provided by the school in order to fully develop those capabilities." (NCLB, 2001) There is no federal mandate requiring states to identify and/or educate gifted students.
Each state individually decides whether and to what extent it will provide gifted services, or delegates this responsibility to local school districts and schools. This freedom has resulted in a large variation in the admittance to gifted programs. Identification can vary by state, school district, or even school, and can often involve multiple levels of assessment. For instance, in California's Gifted and Talented Education (GATE) program, parents and/or teachers are asked to recommend students for gifted programs, and then the students are analyzed on the basis of performance in past classes, achievement on the California Standards Test, and one-on-one interviews. 5 In a similar fashion, the organization, structure, and curricula for programs can vary a great deal. In the NELS data, some programs emphasize math and science, while others focus on reading, music, or art. Intensity of programs can range from grouping all gifted children for all subjects all day long, grouping them for only some subjects, or simply removing students from their normal class for a set period of time and frequency. 6 The majority of direct research on gifted programs comes from the education literature, but no study (to my knowledge) has examined the impact that participation in a gifted program has on students. Instead, research has focused on the training of gifted educators, In 2002 $11 million in grants were awarded, 2003: $11 million (17 new awards granted), 2005: $11 million (13 new awards), 2006: $9.6 million (25 continuation awards from previous years). 4 The first federal definition of a gifted and talented child was published in the Marland Report to Congress in 1971:"Gifted and talented children are those identified by professionally qualified persons... [and] require differentiated educational programs and/or services beyond those normally provided..." (Marland, 1971) 5 For more information, see the California Department of Education, GATE. 6 Funding is similarly diversified. Aside from some funding from the Javits Act, programs are primarily funded from state and/or local appropriations from educational funds, and can be supplemented by private donations or fund raising efforts (Davidson, 2004) . and on defining the characteristics of gifted students (Lytle, 1979) . Konstantopoulos et al. (2001) find gifted students are more likely to have parents with a college education or higher, come from high SES families, spend more time on homework and leisure reading, and have high self-perception. 7 Elhoweris et al. (2005) examine the implications of race when teacher recommendations are used for admission. In a controlled setting, the authors find that white students received higher referral rates than minority students despite similarities in school performance.
Data Description: NELS
The data for this analysis are drawn from the National Educational Longitudinal Survey of 1988. The survey follows a cohort of students who were in 8 th grade in 1988 for 12 years at two year intervals until 1994, and then again in 2000. In the first three survey waves, students, the corresponding administrator of the child's school, parent(s), and two of the child's teachers were asked questions relating to the child's educational and home experience. 8 The NELS data are constructed specifically to address questions relevant to a student's life in a particular survey year (i.e. children are asked about taking college entrance exams in their sophomore and senior years), and in the first three survey waves students were administered standardized tests in math, science, history and reading.
The NELS provides a good framework for studying gifted and talented programs in the U.S. because it asks a series of questions regarding gifted education to principals, teachers, parents, and children in the first survey year. There are approximately 950 schools and 10,000 student responses from 8 th graders in 1988. For the analysis, I drop all information from schools that did not have a gifted program on campus, as well as student observations with missing 8 th grade test score information and missing information on gifted status (main 7 The authors define a highly talented student as a student that performs in the top 3 % on a test of academic achievement. 8 Teacher surveys were only administered in the child's 8 th and 12 th grade. In 8 th grade, an english/social studies teacher and a math/science teacher were asked to participate in the survey, but in 12 th grade, only a math/science teacher was surveyed. In the fourth survey year (2000) only the child was surveyed. variables of interest). This leads to a final sample of 5,265 students from 530 schools. 9 I consider only students at schools with gifted programs since it is non-random which schools adopt gifted programs and which students select to go to schools with programs. Moreover, the identification strategy requires information that is only reported by schools with gifted programs.
In the survey, children were asked whether they participated in a gifted program during their 8 th grade year. Principals at schools with gifted programs were asked what criteria were used to evaluate admission into the program, and how the program was structured (organization and curriculum). Table 1 describes the responses to the these questions. 10 Schools choose any number of criteria to base admission on, and the average in the data is 4.7 criteria. The majority of schools use standardized and additional tests, teacher referrals and school grades to determine admission. Presumably, the choice of criteria is related to characteristics of the school, as well as the population of students who attend that school.
The most popular curricula are math and english/literature, but some schools also teach art and music.
Finally, in terms of the structure, administrators reported that children are either taken from their regular class for supplemental instruction, are grouped together for all subjects and have their own curriculum, are grouped together only in the particular subjects in which they excel, or are given supplemental instruction in their standard classroom/other. 11 There is no more detailed information about program organization, so it is unclear how formal the in-class/other gifted programs are. Presumably, in these programs teachers split their time between gifted and non-gifted students. As a result, teachers could mix gifted teaching 9 The majority of the decline in sample size is due to excluding schools without gifted programsapproximately 4,000 of the initial sample attend schools without gifted education. 10 In addition, both of the surveyed teachers were asked whether they taught a gifted class at the school. If so, they were asked to report their training (formal, certificate, etc...), and their satisfaction with the resources available for gifted education (money, time). 965 math/science and 878 english/social studies teachers were also gifted instructors. Parents were asked what expectations they had for their child's gifted enrollment, and responses included: Complete school faster, deeper understanding of the subject and intellectual stimulation, association with high ability peers, and develop musical/artistic abilities. 11 Neither the criteria for admission nor curricula are mutually exclusive. The organization of gifted programs is mutually exclusive.
practices with non-gifted instruction, and moreover they can include (exclude) non-gifted (gifted) students into (from) gifted instruction. Using responses from gifted instructors in the NELS data, I find roughly equal amounts of time are spent on gifted instruction in the in-class gifted programs as in the grouped for all or some subjects programs. Conditional on teaching a gifted class, instructors reported spending 19%, 31%, 25%, and 28% of their total instructional time on gifted instruction for the "taken from class", "grouped for all", "grouped for some", and "in-class/other" categories, respectively. In principle then, with the exception of the first category, students are exposed to similar amounts of gifted instruction.
In practice, these differing organizational structures and curricula can have differential effects on student outcomes, and I examine this in more detail in Section 5.
It is important to note that the data does not include information about whether a student participated in a gifted program prior to 8 th grade. Moreover, no information is given about whether these program characteristics were determined at the state, school district, or school level. One final point is that all questions were asked at the end of the academic year. This means there's only a limited set of information that is known about the child prior to potential participation in 8 th grade. For instance, there is information about parents education level, family income, average school grades from 6 th − 7 th grade, and race, but no information about standardized test score performance prior to 8 th grade. I discuss how this limitation impacts the construction of the instrument in the next section.
Empirical Specification

Estimation
I first estimate the impact of gifted participation on student outcomes using an OLS specifi-
Here, OUTCOMES include math and reading test score performance (in 8 th , 10 th and 12 th grade; standardized to have mean 0 and standard deviation 1), binary indicators (=0 no, =1 yes) for whether the child reported enjoying or being challenged in school, whether the child took college entrance exams (pre-SAT, SAT), whether the child took an Advanced Placement class, whether the child graduated early or is on grade (in 1992, child should have been in 12 th grade) and whether the child has friends who have dropped out, think it's important to get good grades, and plan on attending college after graduation. X is a vector of child, parent, and school characteristics and are listed in Appendix Table 1 . g indicates a child's self-reported participation status (=0 no, =1 yes). The OLS estimate of α 2 will be biased in the presence of individual heterogeneity, so to obtain causal estimates I instrument gifted participation using the following first stage regression: g = β 0 + β 1 X+ β 2 Z + µ, where Z is the instrument. In all the OLS and IV regressions I cluster standard errors at the school level.
Instrument
I construct the instrument using the criteria for gifted admission that schools report in the NELS data. For every child, I create an indicator for whether or not their school uses a given criteria (=0 no, =1 yes), and interact it with a measure of how the child "satisfies" that criteria, and then interact that with a measure of how the child's classmates "satisfy" that criteria. For instance, with respect to using past grades for admission the instrument set is: Binary indicator for whether or not grades are used at the child's school * Composite measure of child's average grades in 6 th and 7 th grade * Percentage of remedial students in the child's school. The composite grade is a continuous variable measuring grades over 6 th and 7 th grade in 4 subjects (math, science, english, social studies) that was created by the NELS administrators. Values range from 0.5 (mostly grades below D) to 4 (mostly A's). I use the percentage of remedial students to reflect the grade achievement of a child's classmates because there is no other aggregate measure of grades in the data. In addition, the percentage of remedial students is measured at the school level, and not just for 8 th grade, but again this is the only information available. 12 For race, the interaction is: Binary indicator for whether or not race is used*Binary indicator for child's minority status*Percentage of minority students in a child's 8 th grade class. The first and third terms of each interaction take the same value for all children that attend the same school, while the second term is individual specific.
Ideally, a triple interaction could be created for each of the 9 criteria that schools in the NELS data potentially use for admission. However, the structure of the data only allows me to construct two sets of interactions-one for race and one for grades. The data contains very little information about the child before 8 th grade that could be used to construct the other interactions. For instance, there are no measures of standardized test performance or teacher evaluations prior to 8 th grade. This data restriction limits the predictive power of the first stage IV estimates, presented below. are only a handful of surveyed students per school (average of 10), and so this constructed measure failed to be informative. mimic the structure of the % minority variable. Finally, bin sizes are chosen to equalize the number of student observations in each bin. For example, the 15-100% remedial category has a similar amount of observations as the other categories, and the wide bin width is just necessary because there are few schools with very high amounts of remedial students. 13 Many of the signs on the levels and double interactions are consistent with intuition:
First Stage Estimates
For instance, an increase in the composite grade by one unit increases the probability of admittance by 5.1%, and there is a positive (although insignificant) effect of being a minority at a school that uses race as a criteria for gifted admission. A unit increase in average grades at a school that uses grades increases the probability of being admitted by 14.7% relative to attending a school that doesn't use grades. Moreover, a student's chances of admission are higher if his school uses grades and he has a lot of remedial classmates, or if he good grades has a lot of remedial classmates.
The relevant coefficients for identification are displayed in the lower third of the table.
Looking first at the coefficients on the race interaction, we observe the following: A child who is a minority and attends a school that uses race as an admission criteria is less likely to be admitted into the program if he attends a school with a lot of other minority classmates compared to if he attended a school with few minority classmates. The estimates are almost monotonically decreasing in the probability of admission as the percentage of minority classmates increases, and this has an intuitive interpretation: An individual minority student is more likely to be chosen (at a school that uses race as a criteria) if he is one of a few minorities, relative to if he is one of many.
The right hand side displays the estimates for the grades interaction. Again, the coefficient estimates are almost monotonically decreasing as the percentage of remedial students increases. This implies that a student who has high average past grades at a school that uses grades is less likely to be admitted into the program when there are more remedial students. This finding is puzzling, as we'd expect that more remedial students implies fewer competitors. However, the direction of the estimates can be rationalized by the following observation: When a school has a lot of remedial students, it's likely that the "cutoff" grade used by the school is lower than the "cutoff" grade at a school with fewer remedial students.
For instance, at a school with 0% remedial students, a student must have at least an A be seriously considered for admission, whereas at a school with 40% remedial students, a student only needs to have a B to be considered. If the bar is lower at higher percentage remedial schools, a student can face greater competition for a position in the program simply because more of his/her classmates meet or exceed the cutoff. To gauge whether higher percentage remedial schools have lower standards, I examine the average grades across 6 th and 7 th grade for gifted and non gifted students at schools that use grades as a criteria, separated by the percentage of remedial students. The difference between the grades of participants and nonparticipants is high at schools with few remedial students, but progressively gets smaller (with one exception): The difference is 0.61, 0.61, 0.62, 0.56, and 0.46 at 0%, 1-4%, 4-9%, 9-15%, 15-100% remedial student schools. This decline suggests that gifted students at high percentage remedial schools look more similar to their non-gifted classmates, and this could result from schools setting lower standards for admission. As a consequence, students can face more, not less competition at higher percentage remedial schools.
The F-statistics testing the joint significance of the instruments are described at the end of the table. For the race and grade interactions combined, the F-statistic is small in magnitudefor all 9 interactions, 3.21, but this is large enough to reject the null hypothesis of joint insignificance. Presumably, the instrument set could be improved if triple interactions could be created for all the criteria, but this is not possible due to the lack of pre-treatment data.
The weak instrument can be problematic for the estimation. First, the lack of predictive power of the instruments for gifted status suggest the IV second stage estimates will be measured imprecisely. Second, and most importantly, the IV estimates can potentially be biased. Bound et al. (1995) show a weak instrument will lead to IV estimates which are biased in the same direction as the OLS estimates, if there is even a small correlation between the outcome regression error and the instrument. Since the instrument is limited by data constraints, I focus attention in the next section on providing evidence that the race and grades triple interactions are not correlated with unobserved heterogeneity.
Validity of Instrument
There are two prominent concerns about the triple interactions. The first is that the triple interaction for grades directly affects outcomes because it measures ability. Grades presumably reflect ability, and one may be concerned that using grades in the triple interaction will mechanically correlate the instrument with ability. It is important to bear in mind that grades are controlled for in level and double interaction form, so the triple interaction itself does not measure ability. To further verify this, I use additional information about a child's course work in the NELS data. Information is collected about a child's enrollment in advanced or accelerated classes during 8 th grade, and I predict this using the triple interactions. 14 Table 3 A second concern with the instrument is that individuals may systematically select a school to attend based on the triple interaction. It could be that a child with high unobserved ability will choose to attend a particular school because his chances of being admitted-based on the triple interaction-are high. For instance, a high ability minority child may choose to attend a school that uses race for gifted admission, and among those schools will choose the one with the fewest minority students, so that the chances of admission are high. Selection 14 The regression also controls for the variables in Appendix Table 1 and the level and double interactions of the variables that make up the triple interaction. In the NELS data separate questions are asked about participation in advanced classes, accelerated class and gifted and talented programs. I combine the responses from advanced and accelerated course participation to construct the variable of interest. It is possible that some gifted participants categorize their classes as advanced/accelerated, however it is not possible to determine the extent to which this occurs. on the triple interaction requires that a child/parent observe all the components of the interaction at multiple schools, and to have the foresight to select the school at which the child is most likely to be admitted. Although this is unlikely to occur, it is still important to consider this possibility. One way to gauge this is to see whether the triple interactions predict a child's movement to a new school in the year prior to participation-the assumption being that a child will change schools if his chances are better elsewhere. The coefficient estimates on the triple interaction when the dependent variable is moved in the past year are given the second column of Table 3 , and indicates that the triple interaction has no predictive power for changing schools.
An additional piece of evidence supporting random selection of schools with respect to the instrument is displayed in Table 4 and Figure 1 . Table 4 displays the first stage IV estimates for grades (left hand side) and race (right hand side) when the sample is split into groups on the basis of the number of criteria used to evaluate gifted admission. Considering grades first, the first column illustrates the estimates for students whose schools may or may not use grades as a criteria, but use 3 or fewer other criteria for admission. The second group is the counterpart-those schools which may or may not use grades, but use more than 3 other criteria. The groupings for the right hand side are similar: Students whose schools may or may not use race as a criteria, but use 4 or fewer (left column), or 4 or more criteria (right column). The intuition for these groupings is that the grade/race instruments will be stronger determinants of participation at schools that use fewer criteria compared to those that use more. That is simply because at the latter, many other aspects of a child are taken into account, so it is not essential for them to satisfy the grade/race criteria in order to gain admission. The estimates in the table support this idea: Comparing students who are evaluated on few other criteria relative to those who are evaluated on more, the former have a much lower probability of admission compared to the latter at each percentage remedial/minority category. 15 I.e. The point estimates suggest that relative to a 0% remedial school, a child with given grades at a school that uses grades, has 15-100% remedial students, and uses 3 or fewer other criteria has a 18% lower chance of admission.
In comparison, the same child, at a school with the same characteristics but the school uses more than 3 other criteria is only 12% less likely to be admitted.
If there is selection into schools based on the triple interactions, the results of Table 4 suggest that this should be most evident at schools where students are judged on few other criteria, since it is there that a child's past grades or race relative to their classmates will have the biggest impact on admission. For race, this implies a minority child will choose a school that uses race, and among those, will choose one with few other minority students.
For grades, a high achieving child will choose a school that uses grades, and among those schools, choose the one with fewest remedial students. To gauge if this occurs, I isolate two samples of students and illustrate their school choices in Figure 1 . In the upper diagram, the sample is constructed to include only students who attend schools that use grades for gifted admission, and these students all have past average grades higher than 3.5 (arbitrarily determined cutoff; suggests mostly getting grades between B and A). I split these students further into two groups-those who are evaluated on 3 or fewer criteria and those evaluated on more than 3. The height of each bar illustrates the fraction of students in each sample that choose to attend a school with a given percentage of remedial students. A priori, if selection on the grades triple interaction occurs, we expect to observe a mass of students in 0% remedial schools in the 3 or fewer criteria sample relative to the more than 3 criteria sample. As can be seen, only 10% of high achieving students choose this bin in the 3 or fewer criteria sample relative to 16% in the more than 3 criteria sample. The lower figure illustrates the same concept, this time with the sample restricted to minority children at schools that use race for admission, and further split into students whose school uses 4 or fewer criteria, their levels and double interactions. However, I omit the race triple interaction coefficients from the table for brevity, since the criteria of interest is grades. Similarly for the right hand side of the table. Different cutoff criteria numbers were used to make the groupings (3 for grades, 4 for race) in order to equate sample sizes between the groups. In addition, because of the smaller sample sizes, there is one category (race: >4 criteria, 6-20% minority) where there are very few minority students whose schools use race as a criteria, consequently this coefficient can not be estimated. or 4 or more. Selection suggests that minority students at schools using few other criteria will locate themselves in the small percentage minority schools, yet the figure indicates this group is no more likely to choose this type of school than those students who are evaluated on more criteria. These figures provide suggestive evidence that school selection on the basis of the triple interaction does not seem to occur. 16 
Results
The OLS and IV results estimating the impact of gifted participation are given in Tables 5   and 6 . Table 5 shows the results for math and reading test score performance in 8 th , 10 th , and 12 th grade. The OLS estimates from each year for each subject are large and positively correlated with gifted participation. Over time though they decrease in magnitude. The IV estimate for 8 th grade math test performance is the only estimate that remains significant once participation is instrumented. The coefficient is large in magnitude: Participation is associated with a 0.86 standard deviation gain in test scores. For the remainder of the math test scores, there is a non-zero effect, but the estimates are too imprecise to retain significance. In contrast, the IV point estimates for reading are closer to zero for all years, and are insignificant. This suggests that participation has minimal affect on reading in all years, but a strong effect on math performance in the year of participation. Table 6 shows the results for all other academic and peer group outcomes. As mentioned, all outcomes are formatted as binary variables, and the specifications were estimated as linear probability models; probit estimation provides similar results. The OLS estimates for academic outcomes like interest in school, taking college entrance exams, and positive peer group attributes (having friends that think it's important to get good grades, plan on attending college, etc...) show a positive correlation with participation. The only negatively correlated outcome is being challenged in school, which is consistent with the notion that gifted students, if not given the opportunity to take non-traditional classes, can often feel bored in school. When participation is instrumented, the only significant effect remains for taking an Advanced Placement class by the student's 12 th grade year. Participation is associated with a 34% increase in the probability of taking an AP class. There is no indication that participation significantly influences a child's peer group: A participant is no more likely than a non-participant to have friends who will attend college, think it's important to get good grades or have dropped out. 17 Table 7 shows the estimates for participation in programs with different organizational structures and curricula. Intuition suggests that programs that teach math will improve math performance more than those that don't. Moreover, it's likely that performance is higher in programs where children are grouped for all or many subjects versus situations where children are only taken from their traditional class for a specified time. This intuition is supported in Table 7 , where the left hand side shows the estimates of participation on math test for each of the program structures, and the right hand side shows the estimates for programs that specifically teach math or reading versus those that don't. The effects of participation are highest among children who are grouped for some or all subjects, and there's a negatively signed but insignificant estimate for in-class/other programs. This suggests that although exposure to the program may be similar across organizational structures (noted in Section 2), perhaps some methods of instruction are less effective than others. The impact of gifted programs on math test scores is highest among students in programs where math is taught, but the large estimate for non-math gifted programs suggests there may also be some spill-over effects. Finally, no significant estimates are found for reading test scores for those students who have a reading component of their gifted program. It is important to note that although there are only a few IV estimates in Tables 5-7 that are statistically significant-8 th grade test scores, AP course uptake-many of the other point estimates are non-zero and 17 The smaller sample size for reading is due to a few students who did not take the reading exam. The smaller sample for outcomes in 10 th and 12 th grade are due to students leaving the survey sample (transfering schools, dropping out). There is no indication that this attrition is systematically correlated with the instrument set. often large. This suggests that gifted education might actually have large impacts on these outcomes, but due to the weak first stage estimates, the second stage estimates are noisy.
One characteristic of the above results is that the IV estimates are larger than the OLS estimates. Although this is a common feature in the IV literature, this finding is puzzling.
Intuition suggests the OLS estimates are upward biased, yet the IV estimates suggests they are downward biased. One explanation for this is that gifted participation in 8 th grade is correlated with with program participation in prior years. As long as prior participation is uncorrelated with the instrument, the IV estimates should be unbiased. However, given the instrument, it's likely than any prior participation would affect grades in 6 th -7 th grade, and using this measure to construct the grade triple interaction will lead to biased IV estimates.
I re-estimate the first stage and second stage IV results using only the triple interaction of race, and find similar estimates as when both race and grade triple interactions are used.
For instance, participation is associated with a 1.1807 [s.e.=0.5554] * * increase in 8 th grade math test scores when only the race triple interaction is used. The similarity in the estimates suggest that this concern does not substantially impact the results.
A second explanation is that there is negative selection into gifted programs, such that lower ability students are actually chosen for participation. Walsh (2008) provides evidence using the NELS data which suggests the test scores of the highest achieving non-gifted students are higher than the achievement of the lowest performing gifted students. He attributes this to parental lobbying, whereby lower ability students with involved parents crowd out higher ability students with un-involved parents from gifted participation. Since the test scores are post-treatment measures of ability, I replicate Walsh's analysis using average grades from 6 th -7 th grade and find that indeed, the highest achieving non-gifted students have higher average grades than the lowest achieving gifted students. For instance,the average difference in past grades within a school between gifted and non-gifted students is 0.56, indicating gifted students have a half letter grade higher achievement than non-gifted students. When this same average difference is calculated between the gifted and non-gifted students who have grades below and above the average for all their gifted and non-gifted classmates, respectively, the sign reverses and the magnitude is -.46. This suggests that the OLS estimates could be biased by the inclusion of lower-achieving students into gifted and talented program.
A second characteristic of the IV results is their large magnitude. The impact of 8 th grade participation was measured as a 0.86 standard deviation gain in the test score distribution.
While this is large, the OLS estimate suggests even the mean difference between gifted and non-gifted students, controlling for observables is only slightly smaller: 0.51 standard deviations. In order to place the IV estimates in context, I re-estimate the IV regression using each student's item response theory (IRT) score instead of their standardized score 
Conclusion
This paper examines the impact of participation in gifted and talented programs for the 1988 8 th grade class. The existence of these programs provides a unique opportunity to consider how ability grouping impacts students at the upper end of the ability spectrum: I.e. Do gifted programs make the brightest students brighter? From a policy perspective, it is of in-terest to quantify how these programs impact students, so that decisions about organization, curriculum, and funding can be better made. In order to obtain causal estimates of the effect of participation, I use variation in how schools admit students into their gifted programs to create a measure of each child's probability of admission relative to his/her classmates. I show the instrument predicts participation, and provide suggestive evidence that it is a valid instrument. The IV estimates suggest that gifted participation increases math test scores immediately after participation, but has a dwindling effect over time. Moreover, it positively impacts class choice in the future, but doesn't have a statistically significant affect on peer group outcomes or other academic outcomes. Reading Scores Math Scores Standard errors are given in brackets. They are adjusted for clustering by 8th grade school. All regressions include the controls listed in Appendix Table 1 . Sample size varies due to missing information on the dependent variable. * Denotes statistically significantly different from zero at the 0.10 level, ** at the 0.05, *** at the 0.01. 
